
Preventive Medicine Reports 5 (2017) 257–262

Contents lists available at ScienceDirect

Preventive Medicine Reports

j ourna l homepage: ht tp : / /ees.e lsev ie r .com/pmedr
Determinants of HPV vaccine awareness and healthcare providers' discussion of HPV
vaccine among females

Chinedum O. Ojinnaka a,⁎, David A. McClellan b,c, Cynthia Weston d, Katie Pekarek b,c,
Janet W. Helduser a, Jane N. Bolin a

a Department of Health Policy and Management, Texas A&M Health School of Public Health, College Station, TX 77843-1266, USA
b Department of Clinical and Translational Medicine, College of Medicine, Texas A&M University, 2900 E.29th Street, Bryan, TX 77803, USA
c Texas A&M Physicians Family Residency, Texas A&M University, 2900 E.29th Street, Bryan, TX 77803, USA
d College of Nursing, Texas A&M University, 8447 State Highway 47, Bryan, TX 77807-1359, USA
⁎ Corresponding author.
E-mail address: Ojinnaka@sph.tamhsc.edu (C.O. Ojinn

http://dx.doi.org/10.1016/j.pmedr.2017.01.005
2211-3355/© 2017 Published by Elsevier Inc. This is an op
a b s t r a c t
a r t i c l e i n f o
Article history:
Received 11 August 2016
Received in revised form 7 December 2016
Accepted 11 January 2017
Available online 16 January 2017
Two human papillomavirus (HPV) vaccines are available and can prevent 98% of HPV 16 and 18 infections. This
study aimed to explore determinants of 1) HPV vaccine awareness among a cohort of low-income women par-
ticipating in a cancer prevention program in Central Texas and compare them to United States residents; 2) de-
terminants of healthcare providers' discussion of HPV vaccine among female residents of the United States.
Bivariate and multivariable analysis of HPV vaccine awareness using survey data (n = 359) collected between
2014 and 2016 in Central Texas, and the Health Information andNutrition Survey (HINTS) datawhich is a nation-
ally representative dataset (unweighted n = 1214) collected in 2013 were conducted. Bivariate and multivari-
able regression analyses of healthcare providers' discussion of the HPV vaccine using the HINTS survey data
were also conducted.
Compared to non-HispanicWhites, there was a decreased likelihood of HPV vaccine awareness among non-His-
panic Blacks (OR = 0.50; 95% CI = 0.28–0.90) and Hispanics (OR = 0.55; 95% CI = 0.30–0.99) in the grant
funded program, as well as non-Hispanic Blacks (OR = 0.28; 95% CI = 0.14–0.58) and Hispanics (OR = 0.22;
95% CI = 0.12–0.41) in the HINTS data. There was also a decreased likelihood of healthcare providers discussing
the HPV vaccine with respondents who were 35–49 years (OR= 0.50; 95% CI = 0.30–0.84), 50–64 years (OR=
0.26; 95% CI = 0.14–0.49) or ≥65 years compared to those who were 18–34 years among the HINTS data
respondents.
Interventions to increase HPV awareness among non-Hispanic Blacks and Hispanics, as well as encourage
healthcare providers' discussion of the HPV vaccination during patient encounters regardless of the patient's
age are needed.

© 2017 Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

The human papillomavirus (HPV) is the most common sexually
transmitted infection and can lead to cancers of the cervix, vulva, vagina,
penis, anus, and oropharynx (Centers for Disease Control, 2015). Ac-
cording to the CDC, between 2008 and 2012, HPV was responsible for
19,200 new cases of cancers among females annually (Viens et al.,
2016). Two HPV types-HPV 16 and 18 have been associated with 70%
of cervical cancers (Muñoz et al., 2004; Schiffman et al., 2007); these
HPV types lead to cervical dysplasia, a precursor to cervical cancer
(Viens et al., 2016). Two HPV vaccines have been approved by the
Food and Drug Administration (Centers for Disease Control, 2015).
These vaccine series are reported to prevent 98% of HPV 16 and 18
aka).

en access article under the CC BY-NC
infections (Jeudin et al., 2014), and recommended for boys and girls
who are 11 or 12 years; catch up vaccination through age 26 is also rec-
ommended (Jeudin et al., 2014). Adherence to vaccination recommen-
dation could further reduce cervical cancer incidence, and possibly
eliminate disparities associated with cervical cancer (Jeudin et al.,
2014). In spite of the documented benefits of HPV vaccination, utiliza-
tion rates remain suboptimal (Jeudin et al., 2014; Centers for Disease
Control, 2013; Reagan-Steiner et al., 2015) and uptake of HPV vaccine
remains low compared to other vaccines such as the tetanus andmenin-
gococcal vaccines (Reagan-Steiner et al., 2015).

Inadequate knowledge about the HPV vaccine across various demo-
graphic groups in theUnited States is one of the factors that has been as-
sociated with suboptimal vaccination rates (Holman et al., 2014; Blake
et al., 2015). A North Carolina study comprised of mainly African Amer-
icans reported that only about 19% of their study sample had heard
about the HPV vaccine (Fazekas et al., 2008). Another study comprised
-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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of only Latina mothers reported that 78% of their respondents had not
heard about the HPV; following education about the virus, 80% of the
participants indicated willingness to allow their daughters receive the
HPV vaccine (Bair et al., 2008). The restriction of these studies to specific
sub-populations however, limits their generalizability to the entire U.S
population.With regards to gender disparities, using a nationally repre-
sentative dataset, Blake and colleagues reported that males had a de-
creased likelihood of HPV vaccine knowledge compared to females but
this studydid not explorewhether disparities inHPV vaccine awareness
exist among females (Blake et al., 2015). Lower income levels have been
associated with inadequate HPV vaccine awareness (Blake et al., 2015).
Since low-income women are disproportionately affected with cervical
cancer (Singh et al., 2004), it necessary to explore determinants of HPV
vaccine awareness among this group.

The role of healthcare providers in increasing HPV vaccine aware-
ness and uptake is crucial (Gottlieb et al., 2009) because inadequate rec-
ommendation of HPV vaccine by health care providers contribute to
suboptimal HPV vaccine awareness and vaccination rates (Ylitalo et
al., 2013; Caskey et al., 2009). Disparities in vaccine recommendation
exist; for example, non-Hispanic Whites and mothers who are college
graduates are more likely to receive a vaccine recommendation for
their daughters (Ylitalo et al., 2013). The President's Cancer Panel rec-
ommends reducing missed clinical opportunities to recommend and
administer the HPV vaccines as a strategy to increase HPV vaccination
rates (The President's Cancer Panel, 2014). It is therefore necessary to
explore determinants of healthcare provider discussion of HPV vaccine.

This study explores factors associated with HPV vaccine awareness
among two populations: 1) low-income women receiving free cervical
cancer screening through a grant-funded program and, 2) female resi-
dents of the United States using a nationally representative dataset.
We also explore the determinants of healthcare providers' discussion
about the HPV vaccine using the national dataset.

Identifying determinants of HPV-related disparities could aid devel-
opment and implementation of interventions aimed at increasing HPV
vaccine awareness and utilization.

2. Methods

Two datasets were used for this study: 1) a de-identified dataset
from a grant-funded cancer screening program known as Texas Cancer
Screening, Training, Education and Prevention (Texas C-STEP) program
and 2) the public use version of the Health Information National Trends
Survey (HINTS) data. The two datasets were used in order to compare
HPV-vaccine awareness among the Texas C-STEP respondents who
were all low-income women compared to the HINTS data respondents.

The Texas C-STEP program provides free or subsidized cervical can-
cer screening to low-income female residents of nine counties in Central
Texas. Patients seeking financial assistance for cervical cancer screening
at a family medicine residency clinic completed a form to determine el-
igibility for based on income level and household size. Surveys were ad-
ministered in Spanish or English by bilingual community health
workers and included information on demographics, and knowledge
of HPV vaccine. Patients were consented as part of usual care proce-
dures at the clinic. All patient data were de-identified, as approved by
the Texas A&M Institutional Review Board. A total of 469 women re-
ceived free cervical screenings and 374 women participated in the sur-
vey. Individuals who had incomplete survey responses (15 individuals)
and those who did not identify their race as White or Black/African
American (2 individuals)were excluded from the analyses. Final sample
size for the data which was obtained over a 27-month period was 359.

The HINTS data is a nationally representative survey data that con-
tains information about cancer-related knowledge and utilization of
such knowledge among the American public. Two-stage probability
sampling is used for sample selection. The first stage is the sampling
of randomhouseholds fromThe HINTS sampling framewhichwas a da-
tabase of addresses used by the Marketing Systems Group, and the
second stage is the random selection of an adult from each household
(National Cancer Institute, n.d.). The HINTS 4 cycle 3 data, which was
collected from September 2013 through December 2013, was used for
the analysis. The response rate was 35%. Analysis was restricted to
only females who did not have missing information on our variables
of interest. The final unweighted sample size was 1241 while the
weighted population size was 82,208,821. The use of the HINTS dataset
was exempt by the Texas A&M Institutional Review Board because the
HINTS data is a de-identified public use dataset.

3. Measures

We had two dependent variables. The first dependent variable was
whether the respondent was aware of the HPV vaccine (coded as 1 =
yes, 0=no). Among Texas C-STEP respondents, HPV vaccine awareness
was measured using the question “Are you aware that there is a 3-part
vaccine that helps protect against cervical cancer?” The HINTS survey
data measured HPV vaccine awareness using the question “A vaccine
to prevent HPV infection is available and is called the cervical cancer vac-
cine or HPV shot. Before today, have you ever heard of the cervical cancer
vaccine or HPV shot?”

The second dependent variable was whether a health care provider
had ever talked to a patient about the HPV vaccine (coded as 1 = yes,
0=no). Thiswasmeasured in theHINTSdata using the question “A vac-
cine to prevent HPV infection is available and is called the HPV shot, cervical
cancer vaccine, GARDASIL®, or Cervarix®. Has a doctor or other health care
professional ever talked with you about the HPV shot or vaccine?” The
Texas C-STEP data did not contain information on healthcare provider
discussion of HPV vaccine.

For the Texas C-STEPdataset, the independent variableswere educa-
tional attainment (more than high school education, some high school
education, less than high school education), race/ethnicity (White,
Black/African American, Hispanic/Latino), age group (18–35, 35–49
and 50–64 years), residence (urban, rural) and last checkup (≤1 year,
N1 year). Rural/urban classification was achieved by merging the data
set with the Rural Urban Commuting Area Codes Data for the state of
Texas (United States Department of Agriculture, 2014). The final sample
size was 359.

The independent variables used for the HINTS data analyses includ-
ed similar variables to those contained in the Texas C-STEP dataset in-
cluding educational attainment (some college/vocational training,
high school/12 years of education completed, less than high school),
race/ethnicity (Non-HispanicWhite, Non-Hispanic Black/African Amer-
ican, Hispanic), age (18–35, 35–49, 50–64 and ≥65 years), residence
(urban metropolitan area and urban non-metropolitan area/rural
area) and last checkup (≤1 year, N1 year). Other independent variables
were insurance status (insured, uninsured), and household income
(b$20,000, $20,000–$49,000, $50,000–$74,999 and ≥$75,000).

4. Statistical analysis

Descriptive statistics for the independent variables were calculated
for both datasets. Bivariate andmultivariable logistic regression analyses
were used to estimate odds ratios and 95% confidence intervals for both
datasets.Weighted logistic regression analyses of theHINTS data setwas
conducted using the Stata svy command suite to account for the HINTS
data multi-stage probability sampling. All statistical tests were two-
sided, and findings were considered statistically significant at p b 0.05.
All analyses were conducted using Stata 13.1 (StataCorp, 2013).

5. Results

5.1. Texas C-STEP data

Non-HispanicWhites, non-Hispanic Blacks andHispanics comprised
30.9%, 28.7% and 40.4%of the study sample respectively (Table 1). About



Table 1
Descriptive statistics of respondents in the Texas C-STEP dataset collected between 2014
and 2016 (n = 359).

Freq. Percent

Race Non-Hispanic White 111 30.92
Non-Hispanic Black 103 28.69
Hispanic 145 40.39

Educational attainment More than high school (HS) 54 15.04
Some HS/HS graduate 241 67.13
Less than HS 64 17.83

Residence Urban 280 77.99
Rural 79 22.01

Last checkup ≤1 year 310 86.35
N1 year 49 13.65

Age (year) 18–34 124 34.54
35–49 144 40.11
50–64 91 25.35

HPV vaccine awareness No 238 58.77
Yes 167 41.33

Table 2
Descriptive statistics of respondents in the HINTS dataset collected in 2013 (unweighted
n = 1241).

Freq. Percent

Race/ethnicity Non-Hispanic White 773 62.29
Non-Hispanic Black 243 19.58
Hispanic 225 18.13

Educational attainment College graduate/post-graduate 506 40.77
Some college/vocational training 387 31.18
High school/12 years completed 256 20.63
bHigh school 92 7.41

Residence Urban metropolitan area 1043 84.05
Urban non-metropolitan/rural
area

198 15.95

Age (years) 18–34 213 17.16
35–49 312 25.14
50–64 442 35.62
N65 274 22.08

Last checkup ≤1 year 943 75.99
N1 year 298 24.01

Income ≥$75,000 355 28.61
$50,000–$74,999 193 15.55
$20,000–$49,999 377 30.38
b$20,000 316 25.46

Insurance status Insured 1109 89.36
Uninsured 132 10.64

HPV vaccine awareness No 510 26.70
Yes 1400 73.3

Doctor discussed HPV
vaccine

No 920 74.13
Yes 321 25.87
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15% of the study sample had more than a high school education, 67%
had some high school education or were high school graduates, and
17.8% had less than high school education. Urban residents comprised
of 78% of the study sample while rural residents comprised of 22% of
the study sample. About 41% of the study sample were aware of the
HPV vaccine while about 59% were not aware of the vaccine.

5.2. HPV vaccine awareness

On bivariate analysis, (Table 3) there was a significantly decreased
likelihood of HPV vaccine awareness among non-Hispanic Blacks
(OR = 0.51; 95% CI = 0.30–0.89) and Hispanics (OR = 0.50; 95%
CI = 0.30–0.82) compared to non-Hispanic Whites. Individuals who
had some high school education or who were high school graduates
(OR = 0.54; 95% CI = 0.30–0.98) and those who had less than high
school education (OR = 0.34; 95% CI = 0.16–0.72) were less likely to
be aware of the HPV vaccine compared to those who had more than a
high school education. Compared to those who were ages 18–
34 years, those who were 35–49 years (OR = 0.51; 95% CI = 0.31–
0.83) or 50–64 years (OR = 0.28; 95% CI = 0.15–0.50) were less likely
to be aware of the vaccine.

On multivariable analysis, non-Hispanic Blacks (OR = 0.50; 95%
CI = 0.28–0.90) and Hispanics (OR = 0.55; 95% CI = 0.30–0.99) still
had a decreased likelihood of HPV vaccine awareness compared to
non-Hispanic Whites; however, educational attainment was no longer
significantly associated with HPV awareness. The significantly reduced
likelihood of HPV vaccine awareness among those who were 35–
49 years (OR = 0.50; 95% CI = 0.30–0.84) and those who were 50–
64 years (OR = 0.26; 95% CI = 0.14–0.49) compared to those who
were 18–34 years persisted.

5.3. HINTS data

Non-HispanicWhites, non-Hispanic Blacks andHispanics comprised
62.3%, 19.7% and 18.1% of the study sample respectively (Table 2). About
41% of the study sample were college graduates or had a postgraduate
education, 31.2% had some college education or vocational training,
20.6% were high school graduates or had completed 12 years of educa-
tion, and 7.4% had less than high school education. Urban metropolitan
area residents comprised 84% of the study sample while urban non-
metropolitan/rural residents comprised 16% of the study sample.
About 79% of respondents were aware of the HPV vaccine, while about
21% were not aware of the vaccine. About 74% of the study sample re-
ported that no healthcare provider had discussed the HPV vaccine
with them while 25.9% reported that a healthcare provider had
discussed the HPV vaccine with them. Among those who were aware
of the vaccine, only about 31% reported that a healthcare provider had
ever talked to them about the vaccine, and only about 20% of those
whohad a physician visit within the past year reported that a healthcare
provider had ever talked to them about the HPV vaccine (data not
shown)

5.4. HPV vaccine awareness

On bivariate analysis (Table 4), there was a significantly decreased
likelihood of HPV vaccine awareness among Blacks (OR = 0.36; 95%
CI = 0.21–0.64) and Hispanics (OR = 0.29; 95% CI = 0.17–0.49) com-
pared to Whites. There was also a significantly decreased likelihood of
HPV vaccine awareness among those who were high school graduates
or had completed 12 years of education (OR = 0.29; 95% CI = 0.16–
0.52) and those who had less than high school education (OR = 0.26;
95% CI = 0.12–0.57), compared to college graduates or individuals
who had a post-graduate education. There was a decreased likelihood
of HPV vaccine awareness among those who were ages 65 and older
(OR = 0.33; 95% CI = 0.16–0.68) compared to those who were 18–
34 years. Compared to those who earned ≥$75,000, those who earned
between $20,000 and $49,999 (OR = 0.34; 95% CI = 0.14–0.82) or
b$20,000 (OR = 0.26; 95% CI = 0.13–0.50) were less likely to be
aware of the vaccine.

Adjusting for only the variables contained in the Texas C-STEP anal-
yses (race/ethnicity, educational attainment, residence, age and last
checkup), non-Hispanic Blacks (OR = 0.24; 95% CI = 0.12–0.48) and
Hispanics (OR = 0.20; 95% CI = 0.11–0.38) still had a decreased likeli-
hood of HPV vaccine awareness compared toWhites. High school grad-
uates or those who had at least 12 years of education (OR = 0.26; 95%
CI = 0.14–0.47) continued to have a significantly decreased likelihood
of HPV vaccine awareness compared to college graduates or those
who had a post-graduate education. Respondents who were ages 65
and older (OR = 0.31; 95% CI = 0.14–0.66) were less likely to be
aware of the vaccine awareness compared to those who were younger
than 65 years.

The fully adjusted model showed that non-Hispanic Blacks (OR =
0.28; 95% CI = 0.14–0.58), Hispanics (OR = 0.22; 95% CI = 0.12–
0.41), high school graduates or thosewho completed 12 years of educa-
tion (OR=0.31; 95% CI= 0.15–0.63) and those whowere 65 years and



Table 3
Bivariate and multivariate analysis of the HPV vaccine awareness C-STEP data collected between 2014 and 2016 (n = 359).

Bivariate Multivariable
Odds ratio
(95% CI)

Odds ratio
(95% CI)

Race White Ref. Ref.
Black 0.51 (0.30–0.89) 0.50 (0.28–0.90)
Hispanic 0.50 (0.30–0.82) 0.55 (0.30–0.99)

Educational attainment More than high school (H/S) Ref. Ref.
Some HS/HS graduate 0.54 (0.30–0.98) 0.61 (0.32–1.14)
Less than HS 0.34 (0.16–0.72) 0.51 (0.22–1.23)

Residence Urban Ref. Ref.
Rural 1.13 (0.68–1.88) 1.07 (0.62–1.85)

Age 18–34 years Ref. Ref.
35–49 years 0.51 (0.31–0.83) 0.50 (0.30–0.84)
50–64 years 0.28 (0.15–0.50) 0.26 (0.14–0.49)

Last checkup ≤1 year Ref. Ref.
N1 year 1.22 (0.67–2.24) 1.15 (0.60–2.19)

*Bold figures indicate statistical significance.
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older (OR=0.29; 95% CI= 0.13–0.64) continued to have a significantly
decreased likelihood of HPV vaccine awareness compared to their
counterparts.

5.5. Healthcare providers' discussion of HPV vaccine

On bivariate analysis (Table 5), there was a significantly decreased
likelihood of healthcare providers' talking about the HPV vaccine
among high school graduates or those who completed 12 years of edu-
cation (OR= 0.41; 95% CI = 0.19–0.89), compared to college graduates
or those who had a post graduate education. Compared to respondents
whowere 18–34 years, there was a significantly decreased likelihood of
healthcare providers' talking about the HPV vaccine among those who
were 35–49 years (OR = 0.42; 95% CI = 0.25–0.69), 50–64 years
(OR = 0.25; 95% CI = 0.16–0.37) or ≥65 years (OR = 0.03; 95% CI =
0.02–0.07).

Onmultivariable analysis, educational attainmentwas no longer sig-
nificantly associated with healthcare providers' discussing the HPV vac-
cine. Compared to those whowere 18–34 years, there continued to be a
decreased likelihood of healthcare providers discussing theHPV vaccine
with respondents who were 35–49 years (OR = 0.50; 95% CI = 0.30–
0.84), 50–64 years (OR = 0.26; 95% CI = 0.14–0.49) or ≥65 years.
Table 4
Bivariate and multivariate analysis of the HPV vaccine awareness HINTS data collected in 2013

Race/ethnicity Non-Hispanic White
Non-Hispanic Black
Hispanic

Educational attainment College graduate/post-graduate
Some college/vocational training
High school/12 years completed
bHigh school

Residence Urban metropolitan area
Urban non-metropolitan/rural area

Age (years) 18–34
35–49
50–64
≥65

Last checkup ≤1 year
N1 year

Income ≥$75,000
$50,000–$74,999
$20,000–$49,999
b$20,000

Insurance status Insured
Uninsured

*Bold figures indicate statistical significance.
6. Discussion

In this study we analyzed HPV vaccine awareness among low-
income women presenting for cervical cancer screening at a family
medicine clinic. We also explored determinants of HPV vaccine
awareness and healthcare providers' discussion about the HPV vaccine
among female respondents in the HINTS data, a nationally representa-
tive data.

6.1. HPV vaccine awareness

The proportion of women who were not aware of the HPV vaccine
among the Texas C-STEP (59%) respondents compared to the HINTS re-
spondents (21%) suggests a need for targeted interventions to raise HPV
vaccine awareness among the Texas C-STEP target population. Among
both study samples, non-Hispanic Blacks and Hispanics were less likely
to be aware of the HPV vaccine compared to non-Hispanic Whites. In
their study that utilized the same wave of the HINTS data, and which
was comprised of bothmales and females, found no significant associa-
tion between Black race andHPV vaccine awareness (Blake et al., 2015),
the difference in our findings is likely because our study was restricted
to females. Blake and colleagues however, found that Hispanics were
(unweighted n = 1241; weighted n = 82,208,821).

Bivariate Multivariable
Odds ratio
(95% CI)

Odds ratio
(95% CI)

Odds ratio
(95% CI)

Ref. Ref. Ref.
0.36 (0.21–0.64) 0.24 (0.12–0.48) 0.28 (0.14–0.58)
0.29 (0.17–0.49) 0.20 (0.11–0.38) 0.22 (0.12–0.41)
Ref. Ref. Ref.
0.75 (0.42–1.32) 0.53 (0.30–0.95) 0.63 (0.35–1.15)
0.29 (0.16–0.52) 0.26 (0.14–0.47) 0.31 (0.15–0.63)
0.26 (0.12–0.57) 0.45 (0.20–1.03) 0.58 (0.22–1.53)
Ref. Ref. Ref.
0.91 (0.50–1.65) 0.70 (0.40–1.22) 0.75 (0.42–1.36)
Ref. Ref. Ref.
0.93 (0.40–2.13) 1.18 (0.49–2.86) 1.05 (0.42–2.63)
0.79 (0.44–1.42) 0.81 (0.42–1.59) 0.70 (0.36–1.38)
0.33 (0.16–0.68) 0.31 (0.14–0.66) 0.29 (0.13–0.64)
Ref. Ref. Ref.
1.01 (0.54–1.88) 0.80 (0.42–1.53) 0.85 (0.42–1.68)
Ref. Ref. Ref.
0.49 (0.19–1.25) 0.52 (0.20–1.31)
0.34 (0.14–0.82) 0.52 (0.21–1.28)
0.26 (0.13–0.50) 0.44 (0.20–1.01)
Ref. Ref. Ref.
0.85 (0.44–1.65) 0.91 (0.42–1.98)



Table 5
Bivariate and multivariable analysis of the doctor's discussion of HPV vaccine HINTS data collected in 2013 (unweighted n = 1241; weighted n = 82,208,821).

Bivariate Multivariable
Odds ratio
(95% CI)

Odds ratio
(95% CI)

Race/ethnicity Non-Hispanic White Ref. Ref.
Non-Hispanic Black 0.78 (0.47–1.28) 0.63 (0.36–1.08)
Hispanic 0.73 (0.45–1.19) 0.55 (0.29–1.06)

Educational attainment College graduate/post-graduate Ref. Ref.
Some college/vocational training 0.93 (0.65–1.35) 0.70 (0.43–1.14)
High school/12 years completed 0.41 (0.19–0.89) 0.42 (0.17–1.02)
bHigh school 0.60 (0.31–1.18) 0.94 (0.35–2.51)

Residence Urban metropolitan area Ref. Ref.
Urban non-metropolitan/rural area 1.21 (0.58–2.53) 1.41 (0.66–2.99)

Age (years) 18–34 Ref. Ref.
35–49 0.42 (0.25–0.69) 0.39 (0.21–0.73)
50–64 0.25 (0.16–0.37) 0.22 (0.13–0.38)
N65 0.03 (0.02–0.07) 0.03 (0.01–0.07)

Last checkup b=1 year Ref. Ref.
N1 year 1.11 (0.59–2.07) 0.70 (0.31–1.59)

Income N = $75,000 Ref. Ref.
$50,000–$74,999 0.87 (0.52–1.45) 0.68 (0.33–1.38)
$20,000–$49,999 1.08 (0.68–1.72) 1.13 (0.57–2.25)
b$20,000 0.99 (0.49–1.99) 0.88 (0.29–2.66)

Insurance status Insured Ref. Ref.
Uninsured 1.60 (0.89–2.88) 1.27 (0.60–2.69)

*Bold figures indicate statistical significance.
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less likely to be aware of the HPV vaccine compared to non-Hispanics
(Blake et al., 2015). Other studies have also reported a decreased likeli-
hood of HPV vaccine awareness (Williams et al., 2013; Ford, 2011), and
receiving HPV vaccination (Williams et al., 2013; Ford, 2011; Fisher et
al., 2013) among Blacks and Hispanics compared toWhites. These find-
ings highlight a continued need for culturally-relevant educational ef-
forts to raise HPV vaccine awareness among non-Hispanic Blacks and
Hispanic females (Beavis & Levinson, 2016). Since it has been reported
that compared to Whites, Blacks and Hispanics who initiate HPV vacci-
nation are less likely to complete the vaccine series (Jeudin et al., 2014;
Niccolai et al., 2011), it is crucial that such interventions incorporate
strategies to ensure HPV vaccine uptake as well as completion of the
three doses.

In agreementwith the study by Blake et al. (2015) among the HINTS
respondents, there was a significantly decreased likelihood of HPV vac-
cine awareness among individuals who had completed high school or
12 years of education; however, educational attainment was not signif-
icantly associatedwith HPV vaccine awareness among the Texas C-STEP
respondents. A study comprised of residents of Puerto Rico reported
decreased awareness of HPV vaccine among those with lower educa-
tional attainment (Reyes et al., 2015). Further studies are required to
identify factors that could contribute to the decreased HPV vaccine
awareness found among high school graduates, and whether educa-
tional interventions targeting high school graduates could raise HPV
vaccine awareness.

Previous studies have reported a decreased likelihood of HPV vac-
cine awareness among older individuals (United States Department of
Agriculture, 2014; Romaguera et al., 2016). Blake et al. also reported in-
creased awareness of HPV vaccine among those who were b65 years
compared to those who were 65 years and older (Blake et al., 2015).
In our study, compared to thosewhowere 18–34 years, there was a sig-
nificantly decreased likelihood of HPV vaccine awareness among the
Texas C-STEP respondents who were older than age 34 years; among
the HINTS respondents, individuals who were 65 years and older had
a significantly decreased likelihood of being aware of the HPV vaccine.
Since individuals who are older than 34 years could have children
who are age-eligible for the vaccine, the decreased likelihood of HPV
vaccine awareness among Texas C-STEP respondents within this
age group presents an opportunity for educational interventions
aimed at raising HPV vaccine awareness among the Texas C-STEP target
population.
6.2. Healthcare providers discussion of the HPV vaccine

Although about 79% of the female HINTS respondents were aware of
the HPV vaccine, a healthcare provider had only talked to about 26% of
the respondents about the vaccine. Only about 31% of those who were
aware of the vaccine reported that a healthcare provider had ever talked
to them about the vaccine; a healthcare provider had discussed the vac-
cine with only about 20% of those who had a physician visit within the
past year. Another study comprised of only Hispanic females, found
that among women who were aware of the HPV vaccine, only 39.6%
had heard about the vaccine from a physician. These findings could be
an indication of the success of educational efforts such as media cam-
paigns and community outreach aimed at raising HPV vaccine aware-
ness (Romaguera et al., 2016), and the need for such efforts to
continue. The findings, however, highlight a need for specific interven-
tions aimed at increasing healthcare providers' discussion of the vaccine
during patient encounters.

In contrast to a previous study (Ylitalo et al., 2013), among our study
population, therewas no significant association between race or ethnic-
ity and healthcare providers' HPV vaccine discussion. The difference be-
tween our findings and those of Ylitalo and colleagues could be because
their study specifically focused on children ages 13–17 years (Ylitalo et
al., 2013). The only significant predictor of healthcare providers' discus-
sion of the HPV vaccine among our study sample was age; healthcare
providers' were less likely to discuss the vaccine with those who were
older than 34 years. This finding could be due to the age-recommenda-
tion for the HPV vaccination (Centers for Disease Control, 2015). How-
ever, since individuals who are older than 34 years could have
children, relatives or other people in their social networks who are
age-eligible for this vaccine, this finding could provide an opportunity
to implement the cancer panel's recommendation of reducing missed
clinical opportunities to recommend and administer the HPV vaccine
(The President's Cancer Panel, 2014). It might be pertinent to explore
the utility of encouraging healthcare providers to discuss HPV vaccine
even when the patient is not age-eligible, and the impact of such prac-
tice on HPV vaccine awareness and uptake. However, because of the
time constraints experienced during patient encounters, care should
be taken to ensure that such interventions do not worsen the time con-
straints. Such an intervention could have potential for reducingHPV-re-
lated disparities since physician recommendation has been associated
with increased HPV vaccine awareness and acceptance (Romaguera et
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al., 2016), aswell as increased uptake of vaccination (Ylitalo et al., 2013;
Caskey et al., 2009; Bhatta & Phillips, 2015).

Our study has some limitations. The differences between variables
contained in the Texas C-STEP dataset and the HINTS dataset limited
the ability for more extensive comparison between the two groups.
The Texas C-STEP datawas comprised of only residents of a nine-county
area presenting to a familymedicine clinic; therefore, resultsmay not be
generalizable to low-income residents from other areas. We were un-
able to assess factors that could influence health care providers' discus-
sion of the HPV vaccine such as knowledge, time constraints, and
perception and attitude towards the patients; however, this is beyond
the scope of our study.

In spite of these limitations, our study has various strengths. Using a
nationally representative dataset, our study provides information on
disparities in HPV vaccine awareness among female residents of the
United States further expanding our knowledge of HPV vaccine-related
disparities. Our ability to explore health care providers' discussion of the
vaccine could also aid stakeholders working to develop intervention to
reduce these disparities. The use of a nationally representative dataset
enhances the generalizability of our study findings. The results of our
analyses that explored vaccine awareness among low-income women
could provide useful insights to stakeholders working to increase HPV
vaccine awareness among low-income women.

In conclusion, there has been a steady decline in cervical cancer inci-
dence and mortality rates for over three decades (National Cancer
Institute, n.d.); disparities still exist. Black race (Siegel et al., 2015;
DeSantis et al., 2016), Hispanic ethnicity (Siegel et al., 2015) and low-
socio-economic status (Singh et al., 2004) have been associated with
cervical cancer disparities. Increasing HPV vaccine awareness among
these subpopulations could lead to increased HPV vaccination rates, po-
tentially reducing cervical cancer disparities, as well as the other types
of HPV-related cancers. Increasing health care providers' discussion of
the vaccine with patients regardless of patients' age should also be ex-
plored as means of increasing HPV vaccine awareness, as well as vacci-
nation rates.
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